Reliability is the probability that a system will function normally when it is used for the desired time period under specific operating conditions. This study aims to analyze the reliability, distribution function of damage and rate of damage by using the frequency data of damage, downtime and time data between the damage of each component on the primary cooling system RSG-GAS. The methodology used is the test of damage distribution estimated as an exponential distribution. The exponential distribution test uses the Bartlett test. Furthermore, parameter estimation is carried out from the data distribution. Based on the parameters of the data distribution, the reliability and rate of damage can be calculated for the critical component of the primary cooling system. Critical components are components that often experience damage with high downtime. Damage data is obtained from maintenance data for core cycle of 70 until 88 (year 2010-2015). The results showed that in the primary cooling system the highest failure occurred for the primary pump component, namely JE-01 (AP01-02) with downtime = 112 (days) and failure frequency presentation = 75%. The failure rate (λ) of 0.000215438 results in the reliability value for the year 2015 of 99.83 %.
PENDAHULUAN
Aging is one of the problem in the RSG-GAS system/component. In this case to ensure the availability of the system/ component of the repaired process plays a very important role. Therefore, a good reliability management is required order to predict damage to the component/ system and it can be given proper maintenance on all systems and components so as to support the aging management of RSG-GAS [1] [2] [3] [4] [5] [6] .
Reliability management is an activity to ensure no failure of the component/system during operation or minimize the failure and its causes for the optimization. Knowing the criticality of the component/system is expected to define the strategy and priority of the appropriate maintenance work program to improve the reliability of the RSG-GAS component/system [5, [7] [8] [9] [10] .
Maintenance pattern is one of the important factors in supporting a reactor operation. The reactor operation must be supported by reliable system/component. Those system/ component reactor operation should be carried out regular maintenance and planned. Maintenance planning following preventive condition base maintenance, monitoring the condition of the equipment periodically by always doing the analysis. This is necessary for maintenance to take place at the right time, both technically, economically and safely. The expectation of maintenance is high reliability by maximizing the life of the systems/components and the effective utilization of maintenance costs [11] [12] [13] [14] [15] .
This research was conducted to analyze the reliability of component of RSG-GAS primary cooling system for core configuration number 70 to 88. Primary cooling system is the main system of reactor operation, so maintenance management must ensure no failure of system/component at the time of operation. Reliability analysis is performed to find out how much chance of reliability of primary cooling system components, as the basis of decision making maintenance. Reliability analysis performed on the critical component, component with the value of downtime and high damage frequency.
The purpose of this research is to conduct the process of reliability management approach by performing the functions of the distribution of failure, the rate of failure and reliability analysis using data from frequency of failure, down time and the time data between the failures of each component on the primary cooling system RSG-GAS.
The methodology used in this research is to calculate the function of failure distribution and component reliability function of primary cooling system RSG-GAS based on data of failure time from 2010-2015 maintenance data (core configuration number 70 to 88). Estimated distribution of exponential component distribution damage. These results can be used for aging RSG-GAS management system.
THEORY

Primary cooling system
The primary cooling system comprises primary pumps and heat exchangers located within the reactor primary space. These components are connected to the pond and the reactor core by means of a pipe to form a closed circuit. The insulation valves are installed in the primary cooling system piping circuit on the exit side and enter the reactor pool to avoid LOCA (Loss of Coolant Accident) occurrence in the reactor pool.
Reliability
Reliability can be defined as the probability that the system will perform according to the functionality required for a given period of time. Based on the above definition, then there are some things to note, namely: This explains how the treatment received by the system can provide different levels of reliability under its operational conditions. If R(t) denotes the reliability function of a component or a system as a function of time then the relation between the reliability function R(t) and the distribution The cumulative damage or F(t) functionality is related by a formula below [7 ] :
The probability distribution function is a derivative of a cumulative probability distribution. In terminology the reliability of the probability distribution function is called failure density function. The density function of this damage, denoted by f(t), can be derived from both the mainstay function and the reliability functions of the formula below:
The function of reliability can be obtained from the density function of damage as written in the formulation below [6] .
and If the density function of the damage is denoted f (t), then the damage rate can be formulated as follows:
Time to Failure Distribution Test.
In this research, the distribution of component failure is estimated to be an exponential distribution. Selection of this form of distribution because the components studied are components that are mechanical then the data will tend to form exponential distribution patterns. To test that the time pattern estimation between breakage of primary pump component corresponds to the exponential distribution, goodness of fit testing time distribution between failure is performed. The stages in testing the exponential distribution are as follows: 1.
Determination of the hypothesis H 0 =exponential distribution function of failure H 1 =damage function is not exponentially distributed 2.
Determination of trust level 3.
Determination of the value of λ (rate of damage) on the exponential distribution.
Test the exponential distribution using the Bartlett test by using χ 2 statistic. The test statistic is expressed in equation (6): 
Exponential Distribution
The exponential distribution is used to calculate reliability that has a constant rate of damage. This distribution has a fixed rate of damage over time. Exponential distribution is easy to identify and analyze. If there is a component of a system with rate of damage occurs regularly then the failure data is included in the exponential distribution. The parameters used indicate the average value of damage that occurred. The functions of the exponential distribution are :
 The probability density function, expressed as: 
METHODOLOGY
The methodology used in this research is to calculate the damage distribution function and component reliability of the RSG-GAS primary relief system based on data downtime and time between damage from the maintenance data of core configuration number 70 to 88 (2010-2015). The steps taken are: 1.
Collecting data from downtime, frequency, percentage of damage frequency and time between damage from the primary and secondary cooling system components.
Downtime diagram, percentage of damage frequency of components 3.
The distribution test is estimated as an exponential distribution 4.
Estimation of exponential distribution parameters 5.
Perform calculation of damage distribution function, failure rate and reliability function Analysis procedure flowchart as proposed to systematize the data analysis processes is shown in Figure 1 Figure 1 . Analysis procedure flowchart as proposed to systematize the data analysis processes Result of colecting maintenance data on primary cooling system of RSG-GAS analyzed are shown in Table 2. Based on Table 2 data, in addition to the above three components during the year of 2010-2015, there is no damage occured. The diagram for data maintenance of RSG-GAS primary cooling system of the for failure frequencies precentage is shown in Figure 2 . While The diagram of downtime for the primary cooling system is shown in Figure  3 . Table 2 . Downtime and damage frequency of maintenance data on RSG-GAS primary cooling system from 2010 to 2015 [6] Sub Figure 2 . Percentage of damage frequency on components RSG-GAS primary cooling system from 2010-2015 Figure 3 . Downtime components of the primary cooling system RSG-GAS from 2010-2015
Based on the results of Figure. 2, the percentage of damage frequency of the primary system components RSG-GAS high category of 75 % for components JE-01 (AP01 -02), and low category of 16.67 % for JAA01 (CL001) and 8.33 % for SPR (JE-01 CT811). Based on Fig. 3 , downtime components of the RSG-GAS primary cooling system high category of 112 days for component JE-01 (AP01-02), and low category of 18 days for JAA01 (CL001) and 6 days for SPR (JE-01 CT811/821/831). The mean downtime for component JE-01(AP01-02), JAA01 (CL001) and SPR (JE-01 CT811/821/831) are 12.9 and 6 days respectively. Reliability analysis on the primary cooling system is performed for the component with the highest frequency breakdown and downtime presentation, for the JE-01(AP01-02) component. The time data between the JE -01(AP01-02) component primary pump failure for the core configuration number 70 to 88 is shown in Table 3 [5 -6,8] . Table 3 . Time data between damage of components JE-01 (AP01-02)
From the above data, an exponential distribution matching test was performed using the formula (6). After calculation for distribution test using Chisquare (χ [9] . After the exponential distribution test is done, then exponential parameter estimation is λ (rate of damage). Exponential parameter estimation results for the JE-01 (AP01-02) component are shown in Table 4 . Having known the exponential distribution parameter values λ, then the next step is to determine the functions of the distribution of da-mage, and reliability functions. Functionality of damage distribution and reliability functions for JE-01 (AP01-02) components [11] [12] .
The failure distribution function and reliability functions for JE-01AP01-02 components can be shown in Table 5 and Figure 4- Based on the results of the analysis of the function of the rate of damage and reliability, the damage of JE-01(AP01-02) component in the primary cooling system is exponentially distributed with a constant damage rate (λ) of 0.000215438 and decreased reliability function, in the last year evaluation for 2015 the reliability value of component 0.99827798 (99.8 %).). The component failure rate is 0.17 %. From the evaluation of the reliability value of this component can be seen that the reliability of the JE-01 (AP01-02) component in the main cooling system is still high. Preventive maintenance strategies has been done to ensure no failure of components in the primary cooling system is very good.
CONCLUSION
Analysis of reliability for core configuration number 70 to 88 during the year of 2010 -2015 in primary cooling system, obtained the highest failure result occurred at component JE-01(AP01-02) with downtime = 112 (days) and presentation damage frequency = 75 %. The damage rate (λ) of 0.000215438 with the value of reliability for the last year amounted to 99.8 %. The component has a probability 0f 0.998 to work well in the last year period. Thus it can be concluded that the reliability of
